Development and evaluation of a gastroretentive drug delivery system for the low-absorption-window drug celecoxib.
The objective of the present study is to develop microspheres for celecoxib to enhance its bioavailability by increasing its gastric residence time. Four different polymers-polyethylene oxide, Eudragit S, cellulose acetate, and Eudragit RL-were used to form the floating microspheres using an emulsion-solvent diffusion technique. The use of two different solvents (dichloromethane and ethanol) that differed in the rate of diffusion led to formation of a hollow core in the microspheres, which was partially responsible for the flotation ability. The formulation was optimized on the basis of in vitro buoyancy and in vitro release in simulated gastric fluid at pH 3. Scanning electron microscopy revealed differences between the formulations in terms of their topography. X-ray diffractometry and differential scanning calorimetry examination showed the amorphous nature of the drug. Microspheres prepared with polyethylene oxide:Eudragit S:celecoxib (2:2:1) gave the best in vitro percentage release and was taken as the optimized formulation. By fitting the data into zero order, first order, and Higuchi model, it could be concluded that the release followed first-order release kinetics. The correlation coefficient (R2 value) was obtained upon fitting the data to Higuchi equation, which signifies that the mechanism of release of celecoxib from the microspheres was diffusion rate-limited.